Similarities and differences in the in vivo response of mouse neonatal gonocytes and spermatogonia to genotoxic stress.
Neonatal gonocytes are the precursors of both spermatogonial stem cells and spermatogonia; thus, any persistent DNA damage in these cells may lead to heritable mutations. We investigated the response of male mouse neonatal germ cells to ionizing radiation. Both gonocytes and spermatogonia died in large numbers by apoptosis. However, we found that the gonocytes were significantly more sensitive than spermatogonia and somatic cells to radiation-induced double-strand breaks (DSBs), as assayed by the number of gamma-H2AFX foci. In contrast, gonocytes irradiated in G2 phase seemed to repair DSBs faster than spermatogonia. Moreover, when irradiated in S phase, gonocytes arrested their cell cycle at the G1/S phase transition, whereas spermatogonia were mostly blocked in G2/M phase. Despite these differences, both cell types expressed high levels of proteins involved in DSB signaling and repair. Within the first hours after irradiation, the expression of Atr, Mre11a, H2afx, Xrcc6, and Xrcc4 was downregulated in neonatal spermatogonia, whereas, in gonocytes, most gene expression was unaffected. Together, these results suggest that the response of neonatal testis to genotoxic stress is regulated by different mechanisms according to the cell type and the differentiation status.